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tmrpose compulsory notification of cases has been supplemented since May by making 
personal enquiries and taking blood films in Imuseholds and at school inspections. On 
the discovery of a case or carrier, steps are taken to ensure : - -  

(a) That the patient during the attack shall rest in bed live days,.taking 30 grains of 
quinine a day. 

(b) That thereafter hc shall take 3 ° grains of quinine once every ten days for three 
months. 

(c~ That he is supplied with a proper mosquito curtain, is taught how to use it, and 
regularly sleeps under it. 

(d) That the patient and other occupants of the house make a practice of kilhng all 
adult mosquitoes which they find in the bedrooms and other rooms of the house. . 

Patients are visited daily during the first five days and thereafter every tenth day. 
Surprise visits ai'e also made to ascertain if the curtains are being correctly used. Blood 
fihns of all discovered cases are taken at regular intervals. 

DISCUSSION. 

Mr. A. J. GRow:  M.Sc. : Colonel JAMES has asked me to mention some of the results 
which have been obtained fi'om Some investigations which 1 have been making during 
the past year for the Local Government Board, upon the prevalence of anophetiue 
mosquitoes. .It will be remembered that in the early part of ~918 some information 
r.egarding anophelines in England was published in a series of reports submitted by the 
Local Government Board, and at about the same time the Trustees of the British 
Museum issued a map shewing the recorded distribution of anophelines in England and' 
Wales up to that time. Useful as this information undoubtedly is it serves to emphasise 
how little it known of the real prevalenc~ of anophelines, and moreparticularly our 
ignorance regarding the habits of the insects under natural conditions in this country;  
and it was in the hope of throwing some light upon these two subjects that the investiga- 
tions were commenced. 

Three areas were selected ( 0  Great Wakering in Essex, (2) New Romney iu Kent, 
and (3) Berrington, near Shrewsbury in Shropshire. The first two had each a previous 
history of malaria and the third had not, and were selected to serve as a sort of control. 
Each area was visited in rotation every three weeks, and similar investigations wero 
carried out in each. 

The first set of observations with which I will deal is an attempt to estimate 
numerically the prevalence of the adult anophelines in these three areas. Previous 
experience has shewn that, during the daytime, adult anophelines, particularly `4nopheles 
macultpennis, are to be found luding in cowsheds, stables, etc. ; in  fact such buildings 
seem 1o form their natural diui'nal resorts. A number of cowsheds, etc., was selected in 
each area, and at each visit counts were made in each o f  them on two days. The 
method adopted was, after a preliminary search to locate the insects, to record the number 
which could be counted in half a minute. At the same time a sample of the insects was 
taken to determine the species present. Curiously enough, although .4. b'ifurcatus has 
been recorded several times from such buildings, yet throughot, t these observations the 
only species ,of anopheline met with in the stables was .4. maculipennis. 

The results obtained were not quite similar, but in get;eral the numbers found 
gradually decreased until the end of May was reached, but at the beginning of June a 
sharp increase occurred, which marked the appearance of the new brood. From this 
point the numbers fluctuated until a maximum was reached about September. (This 
applies more particularly to the Great Wakering and New Romney areas, while in the 
case of Berrington the maximum was reached in June, though there was a distinct rise 
m numbers during September). From the end of September t he  numbers began to 
decline. 

With regard to A. bifurcatus and `4. l>lumbeus, numerical observations on these lines 
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could not be carried out owing to the tact that neither of these insects resort during the 
daytime to places in which such counts could he made. It may he stated, however, that 
A. bifurcatus has been found, sometimes in numbers, in all of tiae areas, and A plumbeus 
at Great Wakering and a locality about three miles from Berrington 

The next set of observations with which I will deal refers to tile prevalence of 
the larvae. In e,tch of the areas a number of breeding-places was selected, and these were 
examined at each visit and records kept of the conditions found It was found imprac- 
ticable to devise a method by which nutllerical counts could be nmde, such as those 
which had been given for the adults of ,'1. maculipenm~', but a general estimate was made 
of the prevalence of the larvae on each occasion. .4. maculipennis larvae were found from 
the middle of May until the beginning of September. .4. bi[urca/us larwe were found in 
decreasing numbers until the end of April, after which they apparently disappeared until 
the beginning of June, from which time they have been found continuously up to date. 
.4. plumbeus larvae were not found at all, and it is evident that this species does not frequent 
the type of breeding-place favoured by .4. matuh'l~ennis and .4. b~trcalus. 

From Colonel Jaxtv;s's paper it is clear that one of the most important questions upon 
which knowledge is necessary in connection with malaria in this country, is that of the 
factors which are concerned with the invasion of buildings,'and particularly houses, by 
anopheline mosquitoes. In this connection it will be useful to refer once more to the 
results obtained lrom the periodic counts in the cowsheds, etc. An examination of the 
individual records shewed that some of the buildings were evidently more favoured by the 
.4. maodipennis than others, and fi'om a critical examination of the character of the build- 
ing, particularly with reference to the character of the roof and the lighting, it has been 
possible to deduce factors which seem to determine whether a building is likely to be 
favoured or not. These factors in brief are : (l) the continued use of the buLldings by 
animals ; (2) the absence of draughts, particularly near the roof; (3) comparative stability 
of temperature ; (4) the intensity of light. 

I will now give some examples of the occurrence of anophelit~es in houses. It was 
hoped that some numerical records, similar to those obtained for cowsheds, etc., could bc 
obtained for houses in the areas, but, owing to the reluctance of the British householder 
to admit a stranger into tile bedrooms and other private portions of his house, time after 
time this was found to be impracticable However, at each visit to the areas I endeav- 
oured to stay at a house within the area, and in these cases some interesting results were 
obtained. 

At Great Wakering tile house at which 1 stayed, during the visits from April to August, 
was situated in the centre of the tields of a market-gardet:, and mosquitoes of various kinds 
were to be tbund swarming in the fields around the house on suitable e~-enings, and 
A. bifurcatus was particularly numerous at times. Yet O:l no occasion was any anopheline 
found in tl~e house until the last day of the visit, about the middle of August, when, as 
I was sitting at breakfast, about half-past eight, a female of .4. ~htmbeus attempted to bite 
nay left hand, which was resting on the table. 

Another case of interest occurred at New Romnev. The house at which I stayed 
there was a detached one, surrounded by a garden, and tile latter adjoined the yard of the 
Station Hotel, in which was a large stable where .4. macuh'pennis ahounded. The bedroom 
I occupied overlooked the garden on the hotel yard side, and the window was invariably 
left open, but in spite of the close proximity of numbers of .4. maculizhennis none were 
ohserved in the bedroom during the visits made in April, May and the begimaing of June. 
However, on the 25th June I was awakened at 5 a.m by the buzzing of a mosquito, which 
eluded capture 'at  the time, but in the morning a female .4. macuh~emds containing blood 
was found on the wall. At. the next visit, about the middle of July, quite a series of 
invasions took place. On the morning of the 16th July, a female `4. m~wulipennis was 
found in the room, and there was a mark on my forehead which was possibly a bite. 
The next morning four males and seven females were found in the bedroom. Irritation 
of the head and face had been noticed in the early morning, but no bites were visible when 
I got up. The insects were left undlsturbed, and by the morning of the tSth only four 
females remained, the others having left during the previous evening and night. A mark 
of a bite was noticed on the left thuinb. 
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A further case of interest was an attempt by two females of .4. maculipennis to bite me 
whilst I was changing in my bedroom at the Station Hotel, New Romney, at 4.30 p.m. 
on the 9th October. 

Colonel JAMV:S has dealt at some length with the cases of malaria at Queenborough, 
and on the 24th September I examined, through the kindness of Dr. SEELEY, a number of 
the houses in which cases of malaria had occurred. .4. raaculipennis was found in many of 
the houses, especially on the ceiling of the landings. 

What, then, are the factors which control the invasion of houses by ,4. nutculi~ennis ? 
My own view--arrived at ratber from general ~zonsiderations, and probably subject to 
modification as our knowledge of the subject increases--is that the invasion of houses is 
associated with the swarming, tbr pairing tmrposes, of the insect. The operation of" 
pairing completed, the immediate object of the females is to seek a meal of blood and the 
males a hiding-place for the coming day. It  is known that .4. raaxulipennis swarms 
usually at a height of twenty feet or so" from the ground, and if the swarming-place happens 
to be etose to the open window of a bedroom containing a human being, it is natural for 
both males and females to enter it in pursuit of their various objects. Whether they will 
stay there for any length o~ time depends upon whether the room or the house is suitable 
or not, and now the factors which have been enumerated above in connection with the 
observations on the cowsheds come into operation. This appears to me to offer a feasible 
explanation of the findings a t Queenborough. The hduses examined were nearly all built 
on a particular plan. The entrance hall gave place to a staircase which led up to a central 
landing, from which tlae bedrooms at either end and along one side opened. 'The ceiling 
of this landing supplieff-three of the four factors, viz., absence of draught, stability of 
temperature, and, when the bedroom doors were closed, diminished lighting, in fact, almost 
complete darkness. The people occupyir/g the house would serve as a substitute for the 
first factor, This may explain why the insects were found in such a large percentage of 
cases, and, combined with the records from the cowsheds, certainly supports Colonel 
JAMES'S view that the insect does not stray far from the place where it obtained its first 
meal 6f blood except for the purpose of laying its eggs. 

Hitherto all the instances of biting given have concerned /1. mazulipennis and 
A. plurabeus, and in order to complete the series I will give an instance of `4. bifurcatus 
biting, On August x4th I went, together with Mr. R. F. BURTON, into a pine wood on 
his estate at Longner Hall, Salop. Almost as soon as we had settled ourselves in a spot 
near a small pool of stagnant water we were attacked by numbers of various species 
of Oehlerotatus. After a while their attacks subsided, and then isolated females of 
A. bifiercatm were observed approaching, with a curious zigzag flight, evidently intent upon 
a meal. During the time that we were there, 5.3 ° to 7 p.m. (summer time), four females 
were caught after they had attempted to bite us. Mr. BURTON informs me that he has 
had similar experiences with A. bil'urcatus at different times, varying from eleven in the 
lnorning till evening. Thi..s observat!on is interesting because it throws light on the condi- 
tions under which A. bifurcalus may attack'human beings, altho@h it does not commonly 
frequent houses. 

Other matters and details will, of course, appear in a report to the Local Government 
Board, but I have selected these as bearing on some of the points mentioned by Colonel 
JAMES. 

Surgeon-Captain P. W. BASSETT-SMITH : In 19I 7 there were nineteen cases of malaria 
contragtzd in England reported from Naval bases. These were summarised in the Local 
Government Board's Report on Malaria (No. i i9). 

During i9~8 I have had nine fresh cases reported in men who have never been 
abroad, or if abroad (two cases), never had previous attacks of fever---one left Australia in 
i9i  3 and the second was in the Mediterranean in ~9z6. 

One case, in a boy, was contracted at Shotley~ in Suffolk, near Harwieh. It  is stated 
that mosquitoes were at the time abundant in th_e low-lying marshes, and specimens of 
A. raaculi~ennis ~¢ere sent. to me. The fever was of an intermittent type. He was the 
only one affected, and on enquiry no cases of malaria nearer than Southwold (twenty miles 
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distant) were traced. The second case was all ordinary sekman from Burntwick Island, 
Sheerness. The man had been in the Mediterranean in xql6, but had never been ill.  He  
was employed on shore at the time and mosquitoes were troublesome. Five of the other 
cases were from the Isle of Grain, Kent, which returned eight cases last year. Marsh- 
land and stagnant pools, intersected with dykes, surround the station, and mosquitoes are 
generally abundant, and 'many living specimens were sent to me of Culex pipiens and 
.4napPies maculipennis. All but one case occurred in the early part of the year, April, 
May and June. 

There were two cases from Eastchurch, Kent, both in September. This station 
returned six cases last year. It  is surrounded by marshland and ditches, and in the hot 
weather swarms with mosquitoes. 

There are six other cases which could be  said to have definitely contracted the 
disease at the Isle of Grain in i9x7, and relapsed or were reinfected during the year. All 
the cases were proved to be malaria by finding the parasite in the blood, which was always 
T. vivax. 

The' Naval Medical Officer of the Isle of Grain station states that undoubtedly cases 
of malaria have occurred in several of the villages around, and that splenic enlargement is 
an early and marked symptom of the disease. He quotes an instance of a family in which 
t h r e e  were attacked by the fever, and he found in each an enlarged spleen. The cases 
tend to be ~/ery localised, those working in the shed of the Engineering Construction 
Camp being most affected, and in this area anopheline mosquitoes ~'vere frequently tound. 
It  is also noted that they were particul~.rly abundant in the stables of a certain farm. He 
came to the conclusion that there was an endemic pre-war form of malaria in the district, 
as special precautions were taken to prevent the spread of the  overseas type of infection, 
and an enquiry" in September, x9~8, shewed that there were only five old malarial 
cases on the station. These dated back to x9I 5, and none had suffered from recent 
attacks of fever, though, with a constantly changing personnel, infection might have been 
present from time to time, but none of the new cases were traced directly to any of these 
known forms. Cases which came under my treatment, however (sent on to the Seamen's 
Hospital, Greenwich), shewed frequent relapses and much anaemia, as is common in the 
Salonika infected men., 

T h e  prophylactic measures taken were : every case as soon as diagnosed was given 
qui'nine, put under a mosquito net, and drafted as soon as possible to hospital or to a non- 
malarial station. Any rating known to have a history of recent malaria is immediately 
sent out of the station. 

Every endeavour was made to destroy the larvae by paraffining the pools, etc., around 
the living quarters, and the edges of these were kept free from long grass, but, the area 
being so large, it was impossible to do more than this. 

With regard to the cases which were contracted on the station in X9XT, and either 
relapsed or were reinfeeted in r918, the time of onset in all was the early part of the year. 
In  most of these cases the previous attacks were not diagnosed or reported at the time. 

TABLE.  
C~LSES. O N S E T .  

April. May. June. July. 
Shotley ... ~ . . . .  
Sheerness ... t . . . .  
Eastchurch... z . . . .  
Isle of Grain 5 r z I - -  

9 x 2 x -- 

Relapsed or Reinfected Cases. 
Isle of Grain 6 x 3 2 - -  
S h e e r n e s s  . . .  r r - -  - -  - -  

7 ~ 3 2 - -  

Aug. Si~pt. 

- -  2 

- -  I 

i 4 
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Captain ANGUS "MACDONALD, R.A.M.C. (T.): To achieve coherent realisation of 
malaria indigenous in England reqmres appreciation of three main factors of infection--, 
the infective carrier, the soldier returned with malaria from endemic country; the 
transmitting vehicle, the anopheline mosquito in England;  and tlae victim, soldier or 
civilian, who has not been out of this country or has not been infected with malaria in 
any country. 

Confining consideration to malaria, imported and indigenous, amongst troops in 
England, I present briefly the facts of importation, transmission and indigenous occurrence 
recorded, in their connection, during the oeriod i9 t6  to I918. 

With the factors of infection the conception of prevention is inevitably linked up, 
and brief reference will be made to the modifying influence of preventive measures on 
indigenous incidence. 

Therapeutics, coming as it were after the event, I leave alone. 

Z ~alaria Carriers.---With tLe return, in the winter of I 9 i 6 - t 7 ,  of Expe&tmnary 
Force men from Eastern seats of war, came the anticipated recognition of relapsing 
malaria;  and in April, ~917, the special control instituted by the War Office definitely, 
by the issue of Proyisioual Instructions for Treatment, directed the care of sufferers 
from mal/Lria. 

These instructions had in view the wise and efficient treatment of men and their 
refitting, as weU as the safe ty  of other troops and civilian populations. Already in 
January, 1917, centres'in the Commands had been selected for special tre~/tment of malaria 
cases; |?ut it had not been considered administratively justified that the f~.ct alone of 
having suffered from malaria, or of being probably liable to relapse, should prevent men 
discharged from hospital from returning in natural course to their units. From the start, 
therefore, malaria carriers were distributed in the Commands throughout the country. 

The further expectation of the occurrence in England of indigenous malaria was 
realised in the autumn of ~9 ~ 7, and with the guidance of these occurrences it was deter- 
mined by the War Office, in consultation with the Local Government Board, to schedule 
as "dangerous areas." those districts in which cases had arisen, embraced chiefly in 
Romney Marsh, in Sheppey and the Isle of Grain, and in Sandwich. For reasons of pre- 
vention, special provisions, in addition to those already in operation, were agreed on for 
control in these dangerous areas, to be applied to other districts if occasion should arise 
by extension of the occurrence of indigenous malaria. 

In July, I918 , it was considered advisable to remove malaria carriers from dangerous 
areas, and in August it was further decided to concentrate all malaria carriers in the Com- 
mands at home for transference to France, where cana t ) conditions were available more 
readily than in England for aggregation and localised control. It is probable that before 
these removals were effectively consummated, any breaches in the preventive armour had 
been taken full advantage of by Anopheles macuiipennis. 

The distribution in the months May to Septemher, i918, throughout the dangerous 
areas of actual known malaria carriers was : - -  

z918. Shep~yandlsleofGrain. RonmeyandLydd. Sandwich. 
May ... 491 ... 86 ... zo 
June ... 552 ... 9I .-. 32 
July ... 55o ... 24 ... 57 
August ... 349 -.. 23 ... 25 
September 46 ... 33 . "  3 8  

These figures are minimal, and the amounts are subject to individual interpretation 
of the designation "carrier," which arbitrarily implied all who had relapse within sixty days. 
Different camps carried varying strengths of returned malaria personnel who might be 
liable to rdapse, and of different ranks amongst whom relapse if  slight was not revealed. 
For instance, it has been notorious that amongst officers it was customary to t' carry on " 
in spite of malaria relapse, which was usually self-treated ; and at Lydd especially officers 
under training were in large number. On the grounds suggested, therefore, it is justly 
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assumed that the efficiency of the personal Control of carriers was various and in general 
partial. 

I1. Anop~line Ttansmitter.--During I9X7 and I9 !8  considerable addition has been 
made to the knowledge of the distribution in area and in numbers, and the habits of the 
Anophelinae throughout England, Scotland, Ireland a~nd Wales. Much is yet to learn. 

Precise detail of observations is elsewhere recorded. Here and now it may be 
permitted briefly to summarise observations, mainly personal, and inferences tentatively 
.arrived at for purposes of preventive administration, so far merely as they bear on the 
matter of infection. 

x. A. maculipenni~, A. bil~rcatus, and A. plumbeus have been found -  mazulipennis 
with great frequency and in greatest numbers ; b~¢rcatus less frequently and fewer ; and 
plumbeus rarely. 

z. Maculipennis, adult, is found the whole year round ; it may be called the domestic 
mosquito, its winter dwelling being in the warmth and shade of occupied stable buildings 
and its warm weather wanderings bringing it in contact with man in the home. 

3. Bifi~rcatus is a creature of the open, ?arely coming into human dwellings. 
4. Plumbeus is sylvan, breeding in free holes.. 
5" Probably the usual food of the female of all three is the blood of animals;  

macuh'flenms has been taken freque0tly feeding on cattle in stables. 
6. All have been recorded biting man. 
7. Maculipennis (adults and larvae or potential breeding, places) has been found in 

immediate association with each case of indigenous malaria recorded. Bi/urcatus and 
plumbeus have not been found in such association. 

8. Maculipennis alone is found in any number in human dwellings, and from its 
habits is accepted as the most probable usual transmitter of malaria in England. 

• 9. Comparative observation shews no difference of distribution and incidence of 
.4. maculipennis in the years 19t 7 and i8x8 ; and meterological conditions differed but 
in slight degree. 

I l l .  IndiKenous Malaria--Occurrence in I9X7.~The cases of indigenous malaria 
recorded amongst troops in England during I917 number I63. Obviously this is a 
minimal record. 

An individual investigation of these occurrences in t9~ 7 was .not undertaken person- 
ally by specialised officers ; detailed criticism of indigeuous cases is confined to those arising 
during x918 when individual investigation was undertakdn. 

Occurrence in x91&---A record is presented of 6i cases of indigenous malaria 
occurring amongst troops in England in the year t9x8, containing brief detail in tabulated 
form of the points essential to the determination of the infection and of indigenous 
origin : - - I ,  Serial Number  ; 2, Regt. No. ; 3, Rank ; 4, Name ; '5,  Unit ; 6, Location at 
date of onset ; 7, Probable locatnon of infection ; 8, Residential history ; % Malaria history ; 
IO, Evidence of infection ; i i, Infection factors (a) carriers, (b) mosquito, (c) larvae and 
breeding-places. With the exception of No. 8 the cases have al l  been personally investi- 
gated by the recorder, the others by other responsible officers. 

Some consideration is offered of these indigenous cases and of the factors of 
endemicity in England. 

Eviaence of malaria has been established by expert pathologists. 
Evidence of indigenous ort~,in has been accepted or established by the recorder after 

exhaustive epidemiological criticism of all factors known to bc concerned. 
The  Infecli~efad have been assumed to number 29---a minimum. 
The incidence and distribution in the years igr  7 and i918 are shewn in Table I. 
The Seasonal Distribution of Indigenous Occurrence and lnfeclion is presented il~ 

Table II .  
In  Table I I l .  evidence is to be found bearing on facts and assumptions relating to 

indigenous occurrence in 1918. ~ 
~Fhere is apparently undeniable evidence of infection in ear ly  May. From the 

recorded temperatures, and from the estimated temperatures, over thirteen i6-day period.s. 
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from I9tb April, anopheline plasmodial development under natural conditions would have 
to take place at temperatures ranging from 44 ° F. to 5x ° F. 

Adventitious incubation within heated milita~ huts is postulated and was p ro~bk  
in all four cases. In June and July the few cases occurring may have had similar origin 
It may be noted that May and August infections are definitely recognised in temperate 
countries. June and July supply few cases. Assuming in a temperate country the 
necessity for incubation at indoor temperature of heated rooms to produce May infections, 
it is evident that social custom would explain the rarity of infection in the June and July 
months, in which ordinarily fires will have been left offin dwellings. By August, normally~ 
anopheline plasmodial development finds ample temperature for occurrence. 

The possibility of accidental infection by transfusion of blood of a malaria carrier has 
in all cases been eliminated. 

Endemidly of Malaria in England.--. Definitions applied to malaria :--  
i. Indigenous implies simply origin in the country. 
2. Endemic means belonging to the country, and the use of the term demands that 

all factors causative ate always and can be naturally present. 
3. AulocMtlonous- frequently used "by 'French writers--implies even a closer 

association than aboriginal with the country. The term is quite inapplicable to 
malaria, but might, for all we know, apply to .4. maadipennis. 

4. Epidemic is wide incidence in a point of time of infectious disease. 
From evidence accumulated it is suggested here that the factor definitely determining 

the occurrence of malaria'in England is the importation of carriers ; that at the present 
day thel'e is no evidence to support the belief that malaria is endemic (as defined, or 
continuously endemic) in England ; that the evidence accepted to demonstrate that 
malaria at one time was endemic in England, may equally be taken to prove that it 
depended for its reappearance on tbe importation of carriers ; and that while excessive 
importation of carriers may from time to time give rise to an outbreak of indigenous 
malaria, the absence from continuous operation of one of the infective factors will prevent 
the establishment of malaria endemic in England. 
I 8 9  TMS- last previous recognition of malaria in epidemic f6rm was in the years 1857 tO 

In i856 and later years there is evidence of large importation of ague especially 
from Eastern Europe. The coincident abnormal elevation of temperature in the summers 
of I857-I858-x859 enhanced infectivity, and recognised epidemics occurred. 

Malaria seems quickly to have disappeared after r86o, when summer temperature 
receded. ' 

Spontaneous and therapeutic recovery from malaria takes place in a definite, but not 
established, percentage of cases infected in a period short of eleven months. Eleven 
monthsmAugust-September to July-August-are in general required for the vital 
continuity of malaria ihfection under normal meteorological conditions in England. 
Under these normal conditions there is evidence that the carrier volume br~ought forward 
from year to year is insufficient to maintain malaria endemic in England. Hence the 
immunity of the past sixty years, over which we can.cast the seeing eye. 

The importation of carriers determines the fitct of indigenous malaria; protracted 
elevation of temperature coinciding determines the incidence. Extensive epidemic will 
result from an optimum of coincidence. 

iV. Preventive ilfeasures~Quinine Administration.--As a prophylactic, quinine has 
not been used or recommended officially in England. 

Screening.--Huts have been screened for the segregatmn of malaria carriers 'on all 
camps in recognised dangerous areas Screening has varied in .satisfactoriness. There is 
no record of raaculipennis being found within screened buts at Sandwich. At Sheppey, 
rnaxulipennis, male and female, have from time to time been taken in small numbers in 
screelaed huts. 

It has been stated above that evidence suggests that, for various administrative 
reasons, it may be accepted that in all camps some carriers escaped detection and segre- 
gation within screened huts. 
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PathMogical 1~,'ork.uExpert means of ready diagnosis were provided in all areas 
concerned, and prompt recognition of case and carrier distinctly aided prevention. 

En/oraolo.~cal Research.--To enhance the value of field observations, which have 
been systematically pursued by various officers, an experimental entomological laboratory 
has been carrying on work, of which the results wiLl appear in due course. 

Anh'raosqui/o Measures.--These consisted of direct attack on the adult A. raacu/ipennis 
in its winter haunts and throughout the year in all haunts, and on the breeding-places of 
raa:ulipennis and bifurcatus. 

For administrative reasons it was found possible to deal with tiae Sandwich area with 
• a directness and completeness not readily applicable to other areas. The resul/s ob/a&ed 
at Sand~t)ich are claimed to issite from /be more &tensig:e sanita/ion /here carried ou/--See 
Table I. 

The local records of mosquito presence, the general expression of diminution of 
nuisance, and~ most of all, the morbidity record in face of increased infectivity, demon- 
strate again that deliberate and su3tained attack on the transmitter is the way to deal with 
malaria. 

Give the Sanitarian a chance, and the Therapeutist will find malaria removed from 
his consideration. 

Summary Condusions.--i .  '[ 'here is evidence that malaria has occurred in the 
British Isles ~n past times. 

z. There is evidence of the occasional local extension of malaria to epidemic 
magnitude. 

3- T h e r e  is evidence pointing to the absence of continued endemicity of malaria 
from the British Isles. 

4. All factors essential to the continued endemicity of malaria are not contit~ually 
present in the British Isles. 

5. The  brevity of the annual infective period, together with the protracted period 
between each annual infection time, within which spontaneous and therapeutic recovery 
may take place, prevent continued endemicity. 

6. Malaria, indigenous, but locally discontinuous, may be maintained year by year 
by the sporadic importation of "carr iers"  under normal conditions of movements of 
population. 

7. Under conditions of extensive importation of carriers wide infection may suffice 
to produce epidemic, which, owing to causes specified in statement 5 above, will subside 
with rapid progression in seasons. 

8. Epidemic occurrence and continuance depend upon a coincidence of factors, the 
opt imum of coincidence be ing- -  

(a)  Large importation of carriers to anopheline areas ; 
(b) Ample incidence of anophelines ; 
(c) Abnormally high temperature and its abnormal continuance : 
(d) Association o f "  carriers" with susceptible populations. 

9. In any detence against malaria in the presence of extensive importation of 
"carriers," sanitary measures directed to the limitation of the anopheline are of proved 
paramount importance. 

T A B L E  I. 
COMPARISON OF INCIDENCE AND DISTRIBUTION IN I917 AND t9~8. 

19i 7. I918. 
Situation. Number of Cases. Number of Cases. 

Sheppey ... 68 ... 3 
Isle of Grain ... 3 ... 3 
Sandwich ... 69 ... 6 
Lydd . . . . . .  .1 ... 2 
Aldershot ... 4 ... 4 
Elsewhere . .  1 8  , . ,  1 5  

I63 6x' 
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T A B L E  I I .  

SEASONAl, DISTRIBUTION OF MALARIA OCCURRENCEAND INFECTION. 

OCC U RRENCE. I NFECTION0 
Date, 1918. No. of Cases. Probable Date No. ,~! Cases. 
May ... 3 --- May ... 4 
June ... 2 ... June ... 2 
July ... I ... July ... 3 
August ... 22 ... August" ... 47 
September .. 29 ... September..  4 
October ... 4 ... October ... I 

6I 6i  

T A B L E  I I I .  
STATION A, EAST COAST. STATION B, MIDLANDS. 

1918. Max. Min. Mean. Max. Min.  Mean. 
May --- 60"9 47 ~2 54"0 ... 63"7 43"9 538 
June ... 63"9 48"4 56"0 ... 64"9 44"6 54"7 
July . . .  66"8 53"7 60"2 ... 67 7 50"7 59 .2 
August "... 68"0 55"t 6i" 5 ... 69 3 51"9 60"6 

Mr. A. BACOT : I would suggest, with regard to temperature tables in connection 
with malaria in this country, the importance of recording the maximum, together with 
some indication of the period during which the day temperature is high enough to allow 
of the development of Sporozolts within the mosquito. 

The mean temperature may convey an erroneous impression in clear sunny weather, 
when hot days are fbllowed by 'cold nights. Such conditions, while greatly lowering the 
mean, would probably only delay and not prevent development of the malarial parasite, 
as would be the case in cloudy weather, when cool days are followed by a relatively small 
night fall of temperature. 

In  connection with Captain MACt~ONALD'S communication, the question occurred to 
me as to whetlier there is a possibility of the feeding instincts of A. maculipennis having 
altered withifi historic time in accordance with the extensive change that must apparently 
have taken place in the sources of its food supply. Prior to (say) the seventeenth century, 
the hibernating females must have been much more restricted to human blood than is 
now the case, when stalled horses and cattle are frequently mote numerous in proximity to 
their haunts than human habitations. I t  would be interesting to test by experiment 
whether mosquitoes, hibernating in stables or cowsheds, are as eager to attack man as 
those'living in human hahitations. 

Sir RONALD ROSS: I do not suppose that Colonel JAMKS considers that the 
hypothesis that there are two strains of benign tertian parasites now in England is to 
be taken as proved ; but he has been quite right to make this very interesting suggestion, 
and I hope that further investigations on the matter will be made. For  example, I would 
suggest that Captain JOHN THOMSON, R.A,M.C., who has been recently doing much 
cultivation work on the malaria parasites, should be asked to make cultures of the two 
suggested Strains, in order to see whether there is any morpho|ogieal differende. I might 
suggest, als0, that volunteers may be found who would be willing to be inoculated ! 

The "second point in Colonel JAMES'S paper concerned the "spr ing r ise" in malaria. 
This is of course an old Story. The Italians observed it many years ago, and hence 
called benign tertian by the name of " spring tertian." They shewed that there is always 
an increase of such cases in March and April, long before the anophelines begin to bite.  
Subsequently I examined very carefully the Indian statmtics, and found a similar rise 
occurring almost everywhere in the months of February and March, also before the 
Indian anophelines b~gin to bite. I made a special study of the conditions in the 
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Punjab in  India, where this phenomenon is marked, and I discussed the matter in my 
book on " T h e  Prevention of Malaria." Recently Captain A~¢;us MACDONAI,D has given, 
I believe for the first time, what appears to be the true explanation, namely, that at this 
season the mosquitoes, which are now ready to come into active service at the beginning 
of the spring, are encouraged to do so by the heating of the houses. It was previously 
thought that this spring rise was due to the hibernating mosquitoes remaining infected 
during the whole winter, but recent observations in Salonika suggest that this is not at all 
true. 

I regret that owing to the lateness of the hour I cannot say more about Colonel 
JA~Fs's interesting paper. 


